Materials and Methods. All reactions were carried out under argon using oven-dried glassware. PhCl and TMSCl were dried by distillation from CaH 2 , Tf 2 O was distilled and stored under argon and CH 3 CN was purified by an MBraun SPS-800 Solvent Purificarion System. Other solvents and reagents used in this work were purchased from commercial suppliers and used as received. Bistriflate 1 was prepared following a modification of a previously published procedure. 1 An anhydrous stock solution of TBAF (1M in CH 3 CN) was prepared as described in the literature. 2 TLC chromatography was performed on Merck silica gel 60 F254 plates; chromatograms were visualized with UV light (254 and 360 nm). Flash column chromatography was performed on Merck silica gel 60 (ASTM 230-400 mesh).
dispersion was centrifuged at 500 rpm for 45 minutes, the supernatant was decanted and stored in solution. 3 TEM images showed FLG nanosheets of less than 5 layers staked with smaller flakes on their surface (Fig. S1 ). Lateral dimensions of the nanosheets range from 100 to 500 nm. Raman spectroscopy (532 nm laser excitation wavelength) confirms the pristine graphitic structure of graphene produced from o-DCB and the presence of less than 5 layers (deconvolution of the 2D band in 6 Lorentzianes with FWHM = 24 cm -1 ). The relatively low D-band intensities provide evidence of few defects on the FLG surface ( Fig. S8 ). Instruments. 1 H NMR and 13 C NMR spectra were recorded at 300 and 75 MHz (Varian Mercury-300 instrument), 500 and 125 MHz (Varian Inova 500) or 700 and 175 MHz (Bruker AVIII 700 MHz), respectively. MALDI-TOF spectra were determined on a Bruker Autoflex instrument. TGA analyses were carried out under nitrogen in a TA-TGA-Q500 apparatus. The sample (~ 0.5 mg) was introduced inside a platinum crucible and equilibrated at 100 ºC followed by a 10 °C min -1 ramp between 100 and 1000 °C followed by an isotherm of 30 minutes. FTIR spectra were carried out in a Bruker S3 TENSOR 27 using a spectral range was 4000-400 cm -1 , with a resolution of 1 cm -1 , and in pellets of dispersed samples of the corresponding materials in dried KBr. Raman spectra were recorded on a NT-MDT-in Via Microscope at room temperature using an exciting laser source of 532 nm. XPS analyses were carried out using a SPECS GmbH (PHOIBOS 150 9MCD) spectrometer operating in the constant analyzer energy mode. The binding energy energy ( eV ) between the FLG and benzyne or fullerobenzyne is calculated to elliminate basis set superposition errors by using the couterpoise method of ghost states in SIESTA from:
Synthesis of o-(trimethylsilyl)aryl triflate 2
is the total energy of the system where A represents the FLG and B represents the benzyne or fullerobenzyne.
is the total energy where the FLG is a ghost state and the total energy where the benzyne or fullerobenzyne is a ghost state. All the reactions are found to be exothermic and the values of shown in Eqn. 1 will be negative but to be consistent with the literature the bond energies are defined as the modulus: eV.
| |
The bond energies and bond lengths for the relaxed stable configurations for the [2+2]
and [4+2] cycloadduct geometries are shown in Table S1 for these exothermic reactions. To clarify the dynamics of the bonding Fig. S17 shows the binding energy eV from
Eqn. 1 plotted against position of the benzyl moiety over a graphene hexagon. All the S18 binding energies are negative which implies an exothermic reaction. The figure shows that the [4+2] configuration is located within a steep and narrow energy minima and small deviations away from this point result in a rapid decrease in , which then slowly converges towards the secondary minima located at position [2+2] . The difference in between the two minima is 2.04 eV and the energy barrier to move from the minima at [2+2] to that at [4+2] is approximately 0.1 eV.
Fig. S17
The binding energy is plotted as a function of location of the benzyl moiety over a graphene hexagon shown in blue. The [4+2] cycloadduct is found at positions 2 and 16 and the [2+2] cycloadduct at position 9.
As the reaction might well take place at an impurity site on the FLG upper layers the system was modelled to form a step edge as shown in Fig. S18 below. The step edge is formed by cutting the upper graphene sheet. The upper sheet is therefore no longer periodic and the edge is unsaturated which allows for distortion which simulates the step edge impurity. .   Table S2 . Binding energies, E B (eV) for the exothermic cycloadditon reaction of FLG and benzyne (FLG-benzyne). ds (Å) defines the distance from a graphene step edge and x defines the calculation of Table 1 where the location of the reaction occurs on an infinite plane of graphene with no step edge. 
